The purpose of this study was to investigate the effects of high intensity intermittent training on cardiopulmonary capacity in canoe and kayak paddlers.
500m, 1000m in the water. Canoe is selected item of Olympic game in 1936 and very famous in leisure sports.
Canoe and kayak paddlers of 200m competition record are less than 1 minute, 500m is less than 3 minutes, 1000m is 4 minutes (Jung et al, 2013) . Canoe and kayak paddlers need anaerobic capacity, because they perform strong power during short time (Kim et al, 2000) . Also, their cardiopulmonary endurance and power is very important (Borges et al, 2014) . To improve for canoe ability, they undergo high intensity training that contain interval, resistance, endurance training (García-Pallarés et al, 2009 ).
Especially, high intensity training was good for improving anaerobic capacity compared to moderate intensity training (Tabata et al, 1996) .
Generally, Heart rate(HR) and pulmonary flow values are analyzed to compare the athlete's cardiopulmonary ability. Previous researchers measured heart rate (Danieli et al, 2014; Henríquez Olguín et al, 2013) , forced vital capacity(FVC) and forced expiratory volume in one second (FEV1) (Doherty and Dimitriou, 1997) , lung volume (Myrianthefs and Baltopoulos, 2013) to investigate the recovery after exercise.
Moderate intensity training and high intensity training apply to improve athlete's cardiopulmonary capacity and athletic performance. Moderate intensity training commonly uses improving cardiopulmonary endurance (Esteve-Lanao et al, 2007) . Recently, Many researchers studied high intensity training for wrestlers (Etxebarria et al, 2013) , swimmers (Henríquez Olguín et al, 2013) , soccer player (Mohr et al, 2014) , triathlete (Ramirez-Campillo et al, 2014) and significantly improved cardiopulmonary capacity.
Especially, high intensity intermittent training during 4 minutes was very effective (Tabata et al, 1996) . This training was same effect on moderate training during 1 hours and improved on cardiopulmonary capacity. However, Tabata ea al(1996) study subject was about healthy adults. So, we tried this training to target for canoe and kayak paddlers.
Therefore, the purpose of this study was to investigate the effects of high intensity intermittent training on cardiopulmonary capacity in canoe and kayak paddlers.
Ⅱ. Methods

Methods
A total of 16 canoe and kayak paddlers were participated in this study. They were exercising more than five years and agreed for the study, randomly allocated experimental and control group. The subjects' genernal characteristics were as follow ( 
Training intervention
Experimental group(n=8) was performed high-intensity intermittent training. This training consisted of 8 sets of 20 seconds running at an intensity of about HRmax (Karvonen and Vuorimaa, 1988 ) with a 10 seconds rest between each bout (Tabata et al, 1996) . Total time was 4 minutes. Individual HRmax was calculated using the formula;
HRmax=205.8-(0.685×age) (Robergs and Landwehr, 2002 This training was 60 minutes running at an intensity of about 70%HRR (Karvonen and Vuorimaa, 1988) . Intensity was calculated using the Karvonen's formula (Karvonen and Vuorimaa, 1988) . This formula is to calculate exercise heart rate at a given percentage training intensity; %HRR= percentage of target intensity×(HRmax-HRrest)+HRrest.
All subjects'are exercised for 3 times a week for 8 weeks.
Measurement
All subjects performed a treadmill test in order to compare the difference before and after the intervention . The treadmill test was started at 7km/h and elevation was kept at 5%. After a 2min, treadmill velocity was increased by 0.75km/h until the subject was no longer able to sustain oneself. Finishing the test, started the measurement immediately. Heart rate measurement was using the Polar RS400(Polar RS400, Polar electro Inc, Finland). Before the treadmill test, all subjects were measured to their HRrest., The heart rate was recorded at treadmill test termination(HRpeak), at the 1min(HR1) and at the 3min(HR3). Recovery of heart rate(RHR) were then calculated: (HRpeak-HR1,3)/HRpeak×100 (Danieli et al, 2014) .
Pulmonary flow values was measured using spirometer (Microdirect Microplus Spirometer, Medical Device Depot, England). Measurements included forced vital capacity (FVC) and forced expiratory volume in one second(FEV1).
The forced expiratory ratio(%) was also calculated (FEV1/FVC)×100 (Doherty and Dimitriou, 1997) .
HR and pulmonary flow values was measured before and during the intervention period per 2, 4, 6 and 8 weeks.
Statistical Analyses
All data were analyzed using SPSS ver.18.0 software. 
Ⅳ. Discussion
In this study, we examined the RHR and lung function after high intensity intermittent training in canoe and kayak paddlers. We found that RHR and lung function were significantly higher in both groups (high intensity intermittent training and moderate training). The major finding of this study was that high intensity intermittent training was same effect on moderate training during 1 hour.
The %RHR1,3min was significantly different between pre and post both groups. Our study shows that experimental group's %RHR1min before exercise was 19.85±0.92 beats/min; after exercise(8 weeks) was 23.39± 0.69 beats/min. control group's %RHR1min before exercise was 20.76±1.49 beats/min; after exercise(8 weeks) was 24.04±1.19 beats/min. Similarly, Peinado et al. showed his study that %RHR1min after high intensity training was 24.8±8.4 (Peinado et al, 2014) . Also, Our study shows that experimental group's %RHR3min before exercise was 44.96±1.15 beats/min; after exercise(8 weeks) was 48.25± 0.79 beats/min. control group's %RHR3min before exercise was 43.70±1.70 beats/min; after exercise(8 weeks) was 48.15±0.77 beats/min. In this study both group's %RHR1, 3min was significantly increased.
Our study shows the initial rapid decrease in HR after exercise. It is predominantly influenced by parasympathetic system (Kannankeril et al, 2004) . Also, RHR could be considered training markers (Buchheit et al, 2008) . Several researchers used RHR for the marker of endurance training (Buchheit et al, 2010) , training status (Ostojic et al, 2010) , and training load (Lamberts et al, 2010) . Increased RHR means that high-intensity exercise would be improving the ability of heart rate recovery.
The results of our study show that both experimental and control groups are significant differences in FVC, Our study has some limitations. First, the number of participants was small because of elite athletes among university students. Second, we couldn't control athlete's self-exercise except the intervention. Finally we couldn't directly study connection with the athletic performance.
Further study will investigate for the effects of athletic performance.
Summary, not only moderate training but also highintensity intermittent training contributes to cardiopulmonary capacity in canoe and kayak paddlers. Although highintensity intermittent training is very short time, the training has high degree of efficiency. Therefore, developed this training in the future, it will be better to improve the cardiopulmonary capacity for athletes and healthy people.
Ⅴ. Conclusions
This study demonstrated effects of high intensity intermittent training on cardiopulmonary capacity during 8 weeks in canoe and kayak paddlers. These study results suggest that high intensity intermittent training was effective for recovery of heart rate (RHR) and lung function.
Therefore, high intensity intermittent training will be a time-efficient training and significant improvement in cardiopulmonary capacity. 
